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Abstract 
An experiment was conducted on six naturally turbid ponds in the village of 
Salakandi situated to the south-west corner of Bangladesh Agricultural 
University, Mymensingh for a period of three months from July to 
September'96. The experiment was performed by studying the physico-
chemical factors of water and soil, the biological factors such as densities of 
phytoplankton and zooplankton, and the growth of fishes. During the 
experimental period water turbidity varied among ponds. The highest value 
of turbidity was found to be 679±183.6 FTU in pond 1 and the lowest was 
158±23.31 FTU in pond 4. The maximum and the minimum water 
transparency were recorded in the month of July and September respectably. 
The lowest net weight of fishes was found 28.8 kg/ha/year in pond 1 due to 
high turbidity and the highest was 35.8 kg/ha/year in pond 4 due to low 
turbidity. Most of the correlations between turbidity and transparency, 
phytoplankton, and zooplankton were significant at 1% and 5% levels. 
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Introduction 
Aquaculhue depends almost completely on different qualities of water. 
Fisheries and other aquatic organisms perform all kinds of their life 
processes in water, so it is apparent that the water quality play an 
indispensable role for life in water. Turbidity is an important factor on which 
the productivity of a pond depends. Turbidity caused by plankton is 
generally desirable in fish ponds but htrbidity due to suspended inorganic 
substances, such as silt and clay, is harmful for fish culture (Rahman et al. 
1982). Ponds with clay bottoms are likely to have high turbidity. A good 
number of works have been performed on physico-chemical and biological 
characteristics of aquatic habitats in different countries in the world. Among 
those some noteworthy ones of Banerjea (1967), Dewan (1973), Islam et al. 
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(1978), Kim and Cho (1985), Lin et al. (1992), Tanaka (1992), Cyrus (1992), 
Vinyard and Yuan (1996) etc. They worked on turbidity and hubidity related 
experiments. But very little work has been done on water h1rbidity and its 
effects on fish culture in Bangladesh. So, considering the importance, the 
present investigation was undertaken on limnological conditions of six 
nah1rally turbid ponds and its effects on fish growth. 
Materials and methods 
The experiment was conducted on nahlrally turbid ponds in the village 
of Salakandi sih1ated to the south-west corner of Bangladesh Agriculh1ral 
University, Mymensingh for a period of three months from July to 
September'96. Trials were carried out in six naturally h1rbid ponds of area 
about 120m2 and average depth of 2m of each pond. All ponds were rainfed, 
well exposed to stmshine without inlet or outlet. Six nah1rally h1rbid ponds 
were selected from three household at least two ponds from each household. 
Sampling of water quality parameters 
Water quality parameters such as hubidity (FTU), transparency (em), 
temperature (°C), carbon-dioxide (mg/1), dissolved oxygen (mg/1), total 
alkalinity (mg/1), pH, phosphate phosphorus (mg/1) and nitrate nitrogen 
(mg/1) were measured fortnightly following standard methods (APHA 
1971). Water quality measurements were made between 9.00 to 11.00 a.m. 
Texh1ral classes of pond soil were determined by Finger Feel Method (Sattar 
and Rahman 1987). 
Sampling of plankton 
Plankton samples were collected and preserved for further sh1dy 
following Dewan et al. (1991). The plankton concentrations were determined 
by using a Sedgewick-Rafter Cell (Rahman 1992). Identifications of plankton 
were performed according to Prescott (1962), Needham and Needham (1962), 
and Ward and Whipple (1952). 
Growth of fish 
Neither fertilizer nor any kind of fish feed was used in the experimental 
ponds. Four kinds of fishes, such as catla, rohu, mrigal and silver carp were 
released in each pond at a density of 195 fish/pond (120m2). The ratio of fish 
was catla 45, rohu 45, mrigal 45 and silver carp 60 in number. During the 
study period initial and final lengths and weights of fish were determined to 
observe the effects of turbidity on fish growth. Fish growth was determined 
by measuring total length (em) and weight (g) of ten fish of each species from 
each pond. 
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Statistical analysis 
For statistical analyses of data, ANOV A was applied following Sokal and 
Rohlf (1981) and statistical package, Statgraphics version 7. 
Results and discussion 
The results of all physico-chemical and biological parameters are 
presented in Table 1. Turbidity of the experimental ponds varied among the 
ponds and also within the ponds fortnightly. The highest value of turbidity 
(679±183.6 FTU) in pond 1 and the lowest value (158±23.31 FTU) was fotmd 
in pond 4. The maximum and the minimum values of water transparency 
were fotmd in pond 4 and pond 1 respectively. The mean value of air 
temperature was 29.2±1.84°C. The highest and the lowest m~an values of 
water temperature of the experimental ponds were fotmd in pond 5 and 
pond 6. The mean values of dissolved oxygen content of pond 1, 2, 3, 4, 5 and 
6 were 4.02±1.0, 5.84±1.49, 5.15±1.99, 5.23±1.34, 5.71±0.93 and 3.75±1.22 mg/1 
respectively. The maximum (5.33±1.43mg/l) and the mm1mum 
(3.46±0.75mg/l) mean values of free C02 were fotmd in pond 3 and pond 5. 
Table 1. Limnological conditions of naturally turbid experimental ponds 
Parameters No. of sam_eling _eonds with Mean±sd 
1 2 3 4 5 6 
Turbidity (FTU)* 679±183.60 264±77.43 236±35.43 158±23.31 218±25.97 296±103.7 
Trans. (em) 9.41±2.08 20.66±3.29 20.88±4.45 21.75±1.40 21.30±2.05 19.50±4.04 
Air temp. (0C) 29.20±1.84 29.21±1.84 29.20±1.84 29.20±1.84 28.03±0.80 29.20±1.00 
Water temp. (0C) 28.03±0.68 28.40±1.10 28.03±0.90 28.03±0.90 28.64±0.85 28.03±0.78 
Free C02 (mg/1) 4.20±0.28 4.10±1.05 5.33±1.43 5.03±1.41 3.46±0.75 4.50±1.31 
DO (mg/1) 4.02±1.00 5.84±1.49 5.15±1.99 5.23±1.34 5.71±0.93 3.75±1.22 
Alkalinity (mg/1) 80.8±13.98 125±24.60 142±25.01 120±22.00 124±26.00 110±18.20 
N03-N (mg/1) 0.58±0.05 0.51±0.02 0.62±0.13 0.58±0.11 0.61±0.07 0.52±0.07 
P04-P (mg/1) 0.19±0.05 0.28±0.05 0.25±0.03 0.25±0.08 0.19±0.05 0.25±0.07 
PH 7.02±0.45 7.39±0.15 7.12±0.45 7.35±0.17 7.12±0.45 7.21±0.23 
Phytoplankton 722±159.9 676±123.7 755±72.0 807±96.55 738±120.1 734±110.2 
(cell/1) 
Zooplankton 626±131.3 560±87.5 644±69.54 782±79.5 693±102.9 615±117.7 
(cell/1) 
Soil texture Clay Silty clay Silty clay Silty clay Silty clay Clay 
*FTU=NTU 
The mean values of total alkalinity, nitrate nitrogen and phosphate 
phosphorus of the experimental ponds are shown in Table 1. The highest 
mean value of pH (7.39±0.15) was recorded from pond 2 and the lowest 
(7.02±0.45) was recorded from pond 1. The mean values of phytoplankton 
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concentrations of pond 1, 2, 3, 4, 5 and 6 were 722±159.9, 676±123.7, 755±72.0, 
807±55.0, 738±120.1 and 734±110.2 cells/1 respectively. The highest and the 
lowest mean values of zooplankton concentrations were fotmd in pond 4 and 
pond 2 respectively. The textural classes of bottom soils of 4 turbid ponds 
were silty clay but those of pond 1 and 6 were clayey (Table 1). 
During the present experiment, the growth in terms of net weight 
gain/ha/year of fishes of all ponds studied are presented in Table 2. The 
lowest and the highest net weight of fishes were found in pond 1 (28.8 
kg/ha/year) and pond 4 (35.8 kg/ha/year) respectively. Most of the 
correlations between turbidity and transparency, phytoplankton, and 
zooplankton were significant at 1% and 5% levels (Table 3). 
Table 2. Growth of fishes in six naturally turbid ponds 
Pond Fish spp. 
Nos. 
H. molitrix 
1 C. catla 
L. rohita 
C. mrigala 
H. molitrix 
2 C. catla 
L. rohita 
C. mrigala 
H. molitrix 
3 C. catla 
L. rohita 
C. mrigala 
H. molitrix 
4 C. catla 
L. rohita 
C. mrigala 
H. molitrix 
5 C. catla 
L. rohita 
C. mrigala 
H. molitrix 
6 C. catla 
L. rohita 
C. mrigala 
*Area of each pond 120m2 
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Initial Final 
Av.len. Av. wt. Av.len. Av. wt. (em) (g) (em) (g) 
11 
8 
8 
10 
11 
9 
8 
10 
11 
9 
9 
10 
11 
9 
10 
10 
10 
9 
9 
9 
11 
9 
10 
10 
25 
26 
18 
23 
25 
26 
18 
22 
25 
26 
19 
21 
25 
25 
18 
21 
25 
24 
19 
21 
24 
25 
19 
21 
15 
13 
12 
14 
15 
14 
13 
14 
15 
14 
13 
14 
16 
17 
15 
18 
15 
14 
13 
14 
15 
14 
12 
13 
45 
49 
41 
43 
50 
45 
45 
46 
51 
46 
42 
43 
49 
50 
48 
49 
48 
44 
48 
40 
47 
48 
43 
44 
Net weight gain 
g/ g/ kg/ha/ 
month year year 
6.7 80.4 
7.7 92.4 28.8 
7.7 92.4 
6.7 80.4 
8.4 100.8 
6.4 76.8 31.8 
9.0 108.0 
8.0 96.0 
8.7 104.4 
6.7 80.4 30.5 
7.7 92.4 
7.4 88.8 
8.0 96.0 
8.4 100.8 35.8 
10.0 120.0 
9.4 112.8 
7.7 92.4 
6.7 80.4 30.5 
9.7 116.4 
6.4 76.8 
7.7 92.4 
7.7 92.4 31.1 
8.0 96.0 
7.7 92.4 
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Table 3. Simple correlation coefficients (r) between turbidity and other factors 
Parameters No. ponds 
1 2 3 4 5 6 
Turbidity Turbidity Turbidity Turbidity Turbidity Turbidity 
Transparency -0.676 -0.937** -0.903* -0.942** -0.341 -0.51 
w. -0.775 -0.434 -0.953** -0.699 -0.021 -0.41 
temperature 
DO -0.142 -0.004 -0.052 -0.698 -0.751 -0.242 
C02 -0.084 -0.179 -0.094 -0.085 -0.181 -0.042 
Alkalinity -0.144 -0.063 -0.262 -0.001 -0.734 -0.729 
PH -0.303 -0.309 -0.031 -0.481 -0.219 -0.678 
Phytoplankto -0.881 * -0.808 -0.959** -0.950** -0.974** -0.940** 
n 
Zooplankton -0.886* -0.726 -0.961 ** -0.904* -0.972** -0.941 ** 
11=6, df=4, * p ·0.05 ** p ·0.01 
Higher values of turbidity in all the ponds were found in the month of 
August and lowest in September, though the higher turbidity was most 
probably due to higher rainfall in August as after heavy rainfall runoffs carry 
the clay or silt particles into the water bodies which might have increased the 
turbidity. Buck (1956) divided a series of Oklahoma farm ponds depending 
on turbidity into three categories : clean ponds with average htrbidities 
below 25 mg/t intermediate ponds with turbidities from 25 to 100 mg/1 and 
muddy ponds with turbidities above 100 mg/1. Boyd (1979) reported that the 
turbidity range of 19 to 40 NTU as light to moderate and that from 625-860 
NTU as heavy. On that basis, all the experimental ponds were moderately 
turbid except pond 1 which was highly turbid. Tanaka (1992) reported that 
the turbid waters were formed by the bottom sediments resuspension 
induced from storm waves or tidal stirring. Cyrus (1992) stated that turbidity 
range in the south-east coast of Africa was 2 to 568 NTU, where different 
turbidity patterns were observed during summer and winter. 
Lower value of water transparency is always favourable for fish culture if 
it is due to plankton. But during this experimental all the ponds showed 
lower values of transparency due to turbidity resulting from silt and clay 
particles. Mumtazuddin (1982) found the range of transparency of pond 
water 23 to 55 em. Jhingran (1975) stated that turbidity due to plankton was 
an indication of pond productivity but that caused by silt or mud beyond 
certain limit was harmful to fish and fish food organisms. 
The highest and the lowest air temperature were recorded in August and 
July but those of water temperature were in July and August respectively. 
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With a few exception water temperahue always showed lower values than 
air temperahue in all the ponds. Dewan (1973) observed the highest 
temperah1re of water in the month of August and lowest in winter season. 
Azadi (1987) fotmd that average temperahue of the Kaptai reservoir was 
21C. Rahman et al. (1982) fotmd that pond water temperah1re 26 to 33°C at 
the surface and 27 to 32°C at the bottom. 
The lower dissolved oxygen level in pond 1 was most probably due to 
high hubidity and low concentration of phytoplankton resulting less 
photosynthesis. Alikunhi (1957) stated that good pond water for fish culhue 
should have a fair amotmt of dissolved oxygen with a range of 5 to 7 ppm. 
Rahman et al. (1982) fotmd dissolved oxygen in the range of 4 to 8.5 mg/1 in 
pond water. pH value of all the surveyed ponds were in favourable range 
throughout the experimental period. Rahman (1992) reported that pH range 
for productive pond should be 6.5 to 7.5. Khalaf and MacDonald (1975) 
observed that the pH of ponds fluch1ated with the change of dissolved 
oxygen concentration and heavy rainfall. Swingle (1967) observed pH 
ranging from 6.5 to 9.0 is suitable for pond fish culhue and that above 9.5 is 
tmsuitable. 
All the experimental ponds were medium to high productive with 
respect to their total alkalinity. Banerjea (1967) reported that total alkalinity 
of ponds ranging from 20 to 200 mg/1 were highly productive. N03-N and 
P04-P of the experimental ponds were in favourable range. Azadi (1987) 
fotmd that N03-N and P04-P levels were 1.63 mg/1 and 0.53 mg/1 in the 
Kaptai reservoir. Bhuyan (1970) reported that N03-N and P04-P levels from 
0.06 to 0.1ppm and 0.2 to 0.4 ppm respectively in the productive range. 
The occurrence of phytoplankton was irregular but phytoplankton 
densities were higher than zooplankton in all the experimental ponds. Both 
the density and variety of phytoplankton were very limited in the ponds 
probably due to high h1rbidity. Because h1rbid water reduces light 
penetration which decreases photosynthetic activity as well as 
phytoplankton production. 
The net weight of fishes in the six experimental ponds have been found 
to be very low due to high turbidity and low densities of plankton. In the 
experimental ponds neither fertilizer nor any kind of fish feed was used. In 
the present study, the highest net weight of fishes were found 35.8 
kg/ha/year in pond 4 due to low turbidity. Gupta et al. (1990) showed that 
the total production of fish were achieved 491 kg/ha/year and 2583 
kg/ha/year with and without supplementary feed respectively and using 
cattle manure in the ponds which were not hubid. In the present sh1dy, net 
weight of fishes were found very low due to high turbidity. However, 
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further studies are necessary to investigate the turbidity of water bodies and 
its effects on fish growth in Bangladesh context. 
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